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SUMMARY

A flightinvestigationwasconductedtodeterminethecontri-
butionsofwing,tail,sndfuselagetothetotalairplaneliftof
a propeller-drivenfighter-t~eairplane.Theteatscovereda
Machnmiberrsmgefrom0.2to 0.8. Theloadsonthevariousairplane
coqmnentsweremeasured%y theuseofcalibratedstrain-gage
instellaticmslocatedattherootsofthewingsandhorizontaltail
surfaces.

Theresultsoftheinvestigationshowedthatthecenterofpres-
sureofthewingadditionalairloadremainedconstantneerthe
lifting-1.ine-theoryvalueup totiehi@-t ~h ntier (o“8)att~ed
in thetests.Thefuselageloadper tit normalaccelerationaypeared
tobe unaffectedbyMachnumberchanges.Adequatecorrelationwas
obtained betweenvarioustail-loadparametersderivedfromthefl3ght-
testresultsandfromwind-tunneltests.Strain-gagemeasurements
havebeenfoundto offeranaccurateandconvenientmethoifor
determiningload9inf13ght.

INTRODUCTION

Althoughtherearenumerouswind-tunneltestsofairfoilsand
airplanemodelsavailableat speedswhichextendintothetransonic
rsmge,thefli@t-loadsdataavailableforcorrelationarenotonly
meagerbutforthemostpsrtareconfinedtorelativelylowMach
nunibers.h orderto obtainflight-loadsdataathighsubsonicspeeds,
theNationalAdvisoryCommitteeforAeronauticsinvestigateda
speciallyreinforcedfighter-typeairplaneforthepurposeof
determiningbuffetingandtrsnsientloads.Someresultsofthe
buffetingtestshavebeenpublishedinreference1. Thestrain-
gageinstrumentationusedinthebuffetingtestswasadequatefor
theevaluationofwingadditional-air-loadcenterofpressure,

i
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2 I?ACATNNo.1729’

fuselageload~erunitnormal.acceleration,wing-fuselagezero-lift
pitching-momentcoefficient,wing-fuselageaerodynamiccenter,and
tailloadsduetoanguleraccelerationinTitchbelowthebuffeting
-bolmaUy● Thep~oses ofthispayeraretopresenttheremilts
ofthefLLghtinvestigationsbelowthebuffetingboundaqandto
~cate thecorrelationefistfngbetweenthequantitiesmentioned
andthewind-tumnel-teetresultsortheoreticalcalculations,or o
both. ‘

aerodynamic

aerodynamic

lendingmoment , inch-pounds

sheer,Iounds

fuselageload,yound.s

spnwisedistanceofaerodynamiccenterofpressure
flwmreferencestation,tithes

Machnumber

dynamicpressure,poundspersquawfoot

airplaneweight,2oum3J3

airplanemomentofinertiainpitch,slug-feetsquare

radiusofggrationinpitch,feet

wingexea,squarefeet

airplanenormalaccelerationatcenterofgravity
(measuredpeqendiculsrtothrust13ne),g units

accelerationdueto“@atity,feetTersecondpersecond

()
n_Wairplanenormal-forcecoefficientqs

horizontal-tailload,pounds

portionofhorizontal-tailloadassociatedwithpitching
acceleration,pounds .

pitchtig-mmmntcoefficientofwing-fuselagecombination
at zeroliftark M = O

.
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?JACATNNo.1729

‘% wingsectionpitching-momentcoefficientat zerolift

E meanaer&namicchord,feet

% distancefromwing-fuselageaf3r0Qnsmiccenterto
horizontal-tailcenterofpressure,yositive
forward,feet

x distancefromairplanecenterofgravitytowing-
fuselageaerodynamiccenter,positiveforward,feet

‘t ‘%-x
e xm accelerationinpitch,radiansyersecond

persecond

Y lateraldistancefromairplanecenterline,feet

-b wingspin,feet

subscripts:

a additional airload

“3 functionofdynsmicyressure

L leftwing

R rightwing

APPAlwrusANDTESTS -

Airplane

Theairplaneusedinthesetestswasofconventional.external.
appearance;however,thehorizontaltail,fuselage,wing,canopy,
andcowlinghadleenheavilyreinforcedtoprovidesn extrasafety
mmgin againststructuralfail~eintheinvestigationoflmffeting
loads. Pertinentgeometriccharacteristicsoftheairplaneare
givefiina three-viewd.iagrsm,figure1,andintableI.

Instrumentation

StandsrdNACArecotinginstrunmntswereusedtorecordtime
historiesofiqact.pmssure;pressurealtityde;normal,lonfjitudinal,
sndlateralcenter-of-gravityaccelerations;rightandleftaileron
andelevatorpositions;rateofpitch;andeletatorandaileron
stickforces.A mechticsltimerwasusedto correlatedatafromall
recordinginstruments.

. . -- — ---— - . ——– —_____ ., ~.-..—-. .—-——
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4 NACATNNo.1729

Theairspeedheadwasmmmtedona loanextending1.2local
chordsaheadoftheleadingedgeoftherightwingtip. The
NACAairspeed-altituderecorderwaslocatedintherightwingto
minimizeenylageffects.Theentireairspeedsystemwascalibrated
foryositionerrorup toa Mechnuniberof0.78.

NormslaccelerationsatthecenterlLneofthehorizontaltail
weremeasuredbymeansofa strain-gage-t~eaccelerometerandre-
cordedby a multiplerecordingoscillograph.

Thestrainsatvariouspartsofthewingandhorizmteltail
structureweremeasuredwithwire-resistancestraingagesconnected
asfour-armlmidgesandrecordedby a multiplerecordingoscild.ograph.
Strain-gagebridgesontheshearwebsofwingandstabilizersparswere
usedtomeasuresheerstrains;strain-gagebridgesonthesparflanges
wereusedtomeasurebendingstrains.Thestrain-gagebridgeswere
mountedatthe30-inch

(h+2 )
= 0.135 and35-inch

(b+ )
= 0.158 semispan

stationsontheri@t andleftwings,respectively,andatthe
9-inchsemispanstationsontheleftandrightstabilizers.In order
toobtaincalibrationsfortheconversionofmeasumdatraimlinto
bendingmomentssndshears,testswerecurledoutintheLangleyair-
craftloadscalibrationlaboratory.Thescopeofthecalibrations
wassuchthatthefollmdngaccuraciesforloadsmeasurementscould
be esttited:

Wingshears,potisperside. . . . . . . . . . . . . . . . . ...4200
Wingbendingmoments,
Total.horizontal-tail

inch-poundsperside.. . . . . . . . . . +10,000
Shear,bounds. . . . . . . . . . . . . . ..&O

Tests

Thetestsreportedhereinallapplyto load-factorconditions
withintheV-nenvelopewherenobuffetingoccurred.Thedatapresented
wereobttinedduringfll.ghtataltitudesrangingfrom~,000feet
to 30,000feet.In theseteststhewingshearsandbendingmoments
weremeasuredineitherabruptpull-upsto justbelowthestellor
in a pilotingsequenceconsistingofa rapidpush-downfollowed‘by
a rapidpull-up.An attemptwasmadetoholdtheMachnumberconstant
andtheaileronsneutralduringthesemaneuvers.Theaveragevariation

.
ofMachnumberin a givenrunwasabout~ percent.

Meneuveq tailloadsweredeteminedin slowturnsaswellas
inthepush-down- yull-qmaneuvers.

AU.fldghttestsweremadewiththeairplaneinthecleancon-
dition,withnormalratedyower,andwiththecenterofgravitylocated
at25.1percentmeqnaerodynamicchord.

.
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NACA’I?NNO.1729 5

RESULTSANDDISCUSSION

SpanwiseCenterofPressureofW@ Load
.

On thebasisofexperiencethelLftorloaddistributionover
a wingisusuallyconsideredto consistoftwom&n components.
Onecomponent,thebasicdistribution,consistsofthedistribution
witha netliftof zeroandiscausedby geometric@ elastic

‘iist(due‘0 c%)
, ailerondeflectionemdrateofroll.This

basicdistributionIsindependentofangleofattackornorm&L-force
coefficient.Theothercmuponent,termedthe“additionaldistributim,”
dependsonlyontheengleofattackornormel-forcecoefficientat
a givenMachnumiberanddynamicpressuze.

Withtheloaddividedas stated,thebendingmomentatthewing
rootmaybe expressedby twotermsasfollows:

B =Bq+Ba

where Ba is obtainedfromtheequation

sothat

B= Bq + Ycpash

b theforegoingequationstheEnibscriptq referstothebending-
momentincrementduetothelasicsirload,whichvarieswithdynamic
pressure,andthesubscripta referstotheadditionalairloads.

If duringa givenmaneuverthedynamicpressureandthetwist
checmcteristics- thatis,thetwist,ailerondeflection,endrate
ofroll- remainconstant,thenthecenterofpress- oftheadditional
airloadcanbe determinedfromtheslopeofthecurveofbending
momentplottedagainstsheer.

Fli@t-testresults●-.In theflightbests,resultsfrom34abru~t
push-downandpull-upmaneuverswereavailableinwhichtheleft-and
right-wingloadsweremeasuredatpressurealtitudesfrom5,000feet. to 30,000feetandatMachnumbersfrom0.2to0.8. Themaneuvers

.— . ..-. — —.. ——-— .. . . . .— - .----—— ---.-—-—— . ..._ —z . ..— .—— —- --— -



NACATNNo.17C96

cover@La nomnal-force-coefficientrengefrom-0.66tO 1.25.A
typicalmeneuverillustratingthetypeofdataavailableforanalysis
is showninfigure2 foranabruptpush-down- pull.-jupmaneuver
executbdat10,000feet.Itwillbe notedinthisfigurethatthe
Machnurqberisreasonablyconstantthroughoutthemaneuverbecause
themaneuverwasalnnqt.Therewaslessthana 100-footchangein
pessurealtitude.

Thestraingagesmeasurea structuralload,thatis,enaero-
dynamicloedplusaninertiaload”, therefore,accelerateondata
wereusedtocorrectthemeamredloadsforinertiaeffectsby
s@ly *g valuesofthewingweightmultip~edby n - 1 to
theshearmeasurementsoutloardofthestrain-gagemeasuringstation.
A similarcorrectionwasappliedtobemllng-momentresults.NOW,
as statedpreviously,ifthedynamicpressweremainsconstantduring
a maneuver,thecenterofyressumoftheadditionalairloadis
determinedby takbgtheslopeofthecurveofbendi~momentplotted
againstshear.Theaerodynamicbendingmommtsfortheleftandright
wingsare@ottedagainstthecorrespondingaerodynamicshearsin
figure3 forthemsneuverillustratedinfigure2. Theslopeofeach
he wasfoundby a least-squaresmethodandthecentersofpressure
thusdetermhedwere75.9tithes’fortheleftwingand79.8inches
fortherightwing. Thesecentersofpressuresrefortheloadouttoanl
ofthestrein-gagesemispanstation,butanapproxhatecheckindicates
thatthecentersofpressurefortheseloadsoneachwingareroughly
atthesamespsnwiselocationasfollows:

‘%
= 75.9+ 35= 110.9inches

‘%
= 79.8+ 30= 109.8inches

‘I!@procedureoutlinedwasfollowedforallthemaneuvers
consideredandtheresults,intermsofthecenterofpressureofthe
additionalairloadoutbosmiofthestrain-gagestation,aregiven I
infigure4 asa functionofMachnmiber.Thetheoretic&1rigid-wing
additional-air-loadcentersofpressureforthetestairplsnewere
computedby Lifting-linegndstriptheoriesendareshowninfigure4
asthesolidanddashedLLnes,respectively.Theexperimentaldata
showno trendforthesecentersofpressuretomoveeitheroutboard
orinloafiwithMachmniberbutrathertendto scatterabouttheline
predictedhy liftirig-linetheory.Sixbypercentof thepointsshown
infigure4 representdeviationsfromlifting-line-theoryvaluesof
lessthantheprobableerrorassociatedwiththedeterndnationof the
experimentalcenterof’pressure.Theaveragep~obableerrorforaU
pointsshownis*1.63inches.

Wind-tunnelresults.-An sn&sis ofdatafrompressure-distribution
measurementsmadeona~-scalemodelof a prototypeofthetestairplane

.

-—~ . . . -. J—. . —.



1

NACATNNO.1729
.

.

wasmadetodeterminethevariationofadditional-air-loadcenterof
pressurewithMachnmiber.Thewingplanfores~d aerodyn~ccharac-
teristicsofthemo~elendthetestairplmewereessentiallythesam.

Pressuredistrilmtionsweremeasuredat semispanstation-%
b/2

equel

to 0.2u, 0.5u,0.673,0.839,w 0.935.Thetestswereconductedti
theWE 16-foothigh-speedwindtunneltofind,theeffectofatleron
deflectionon syanloading.Theadditional-air-loedcentersofpressure
forthemodelwerecalculatedlyusingpointsatmriousnozmal.-force
coefficientsat a constantMachnmibersnd,thendeterminingtheslopes
ofthecurvesofbendingmcnuentplottedagainstshear.Theresultsare
showninfigure5 fortieronanglesof9° ed 190. It shouldbere-
memberedthattheadditionalairloadisindependentof Uron angle.
Thecentersofpressureereexpressedin termsofthe&lmensionsfor
thefull-sizeairplme.Thereis an apperentouthotimemmt ofthe
centerofpressureintheMachrnmiberrengefra 0.70to 0.80,but
thistrendisnotevidentfromfld@t-testresults(fig.4) andis
somewhatquestionablewhenthescatterofthedataatconstentMach
nuniberforthetwodifferentaileroneqles isconside~d,sincethe
additional-air-loadcenterofpressureisindependentofaileron
angle.Thed.iscrepancymaybe duetodifferencesinelasticcharac-
teristicsofthemodelwingandtheairplanewing.

Fli@t datafrompre“ssure-distributionmeasurementsontwo
airplanes.-Althoughf~ght dataonwingsI& loadingaregenerally
meager,testsontwoairplenes(references2 and3)furnisheda
Mmitedmount ofdatafromwhichtheadditional-air-loadcenter
ofpressurecOtiabe computed.Thevariationofadditional-air-load
centerofpressurewithMachnuder is showninfigure6(a)forthe
airplaneofreference2 endinfigure6(t)forthea~lene of
reference3. Fortheeirplenein figure6(a)thereis a trend
towardinboardmovementofthecenterofyressurewithincreasing
Machnuriber,butconsiderableerrorispossibleinthedetermination
ofthepointsat M = 0.70 and M = 0.78 sinceonlytwoairplane
normsl-forcecoefficientswereavailableforthecmputatioaofthe
centerof”pressme. Thedataoffigure6(%)showno changein
centerofpressurewithMachnmiber.Theresultsshowninfigures4
to 6, in genera,indicatethattheaddition~-air-loadcenter
ofpressureofanunstalledunsweptwingmay%e expectedto remain
constantup to a Machnumberof 0.85& tole in
thelifttig-line-theoryvalues.

FuselageLoads

Thedeterminationoffusel~ loadsbyusing
ashasYeentineInthecaseofthetestairplane

I

‘@cdagreementwith

strain-gagemeasurements
isrelativelys@7 e.

. ..— —. —— ._____ —.. . . . —___ ..
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IfIthenormalacceleration,theairpleneweight,thehorizontal-
tailload,endtheleft-andtheright-wingsheersaxeknownatall
thins,thefuselageloadcanbe foundfromtheequation

F=nW-
( )
ShL+%R+Lt

.

.

Thefuselageloadthus includestheamsXlportionofthe~ areain-
boardofthestrain-gagestatiqm.b ordertodeterminethevariation
offuselageloadwithMachnuniber,thepush-down- pull-upmmeuvers
describedpreviouslywereused. Thefuselageload F wasplotted

qpinstthenormalacceleration;theslopeofthi,sbe ~ isthe

fuselageloadperunitnormal.accelerationfora -particularMachnumber.
A typicalveriationoffuselageloadwithnormalaccelerationis
illustratedinfigure7 fora Machnumberof0.51ata pressure
eltitudeof20,000feet.Thefuselageloadperunitnormalacceleration
foundfromcurvesofthistne isplottedinfigure8 asa functionof
Machnumber.A theoreticalvalue(1713lb/g),computedby assumhgthat
theloadcexriedby thefuselagewasequivalenttotheloadontiewing
areaitioardofthestzain-gagestationsandthrou@thefuselage,
passesapproximatelythroughthecenterofthedata.No apparent
variationoffuselageloadwithMachnmibermaybe noted.

h
i

Horizontal-TailIaad.s

Theaerodynamictailloadmaybe expressed.as

(1)

intrfiucedinthisequationbecausethe
be detemined.TheMachntier rangeis

me facto.d&ii?is

c%-te~c“~ot otherwise

Umitedto0.6,andinthisremgetheGlauertfactorshouldbs adequate.
fi ordertosupplementdataobtainedinhigh-speeddivesa seriesof
veryslowturnsweremaleinwhich 9 waEapp”roxlmatelyequslto zero.
Equation(1)maythenbewrittenas

n wxC_i2./v’%—‘%% xt
1 -M2

-. — . .. —.__.. _ .—~ -————. . ..- ,.
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or

“EA=iFF ‘+% ~
1 -M2 ‘-%%

Themeasuredvaluesof-

.1P

intheMachnuqiberrangefrom

1 - M2

d=o.2 toO.8’wereplottedagainst~ 1 asshowntifi@x’e9.
Thedataof”figure9 areforan elrplaneweightof 8750poundsand
a center-of-gravitypositionof25.1percentmeanaerodynmdcchord.
Therelativelackof scatterforthisdatajustifiestheinclusion
oftheGlauetifactor.A curvefairedthroughthisdataislinmr
up“toa normal-fonecoefficientof - ‘ “ - - ‘”“ ““ ...—–.

theaerodynamic-centerpositionx
thecqrveas

aDouzu.>● m ms Unearre~on
m9y30 determinedfromtheslopeof

.&= Sx
% 2t+x

With x determhed,c%
maybe foundfromtheinterceptof

thecurveat CN
d
1- M?=O as

tt+x Lt

c%=-7—q/@-iF

Theveriationofthequantity
-Lt.

./472
‘iti %w~ a’‘et’-”’

frantestsof a $ scelemodelof anairplane(referencek) withtie
samebasicdesignastheairpleneshowninfigure1, is *own
infigure9. Theagreementinthelowernormel-fome-coefficientrange

.. -—- -. .-— -. . -R --z. -.— .—---- -.—. — ——. — .——. ..—



10 NACATNNo.1729

is consideredgood.E tableII 4reMeted thetail-loadprameters
whichmaybe derivedfromthecurvesshowninfigure9. Theagreement.
%etweenthelow-speedvsluesof C

%
fortheflight-testresultsand

Winil-tumnelresultsisexcellentasis theagreementbetweenthe
tail-offa8rodynsmic-center~ositionx andthetdl loadperunit

nnormalaccelerationatlowvaluesof ~ 1 - forbothflightend
Wind-tmlnelresults● ThevaluesoftailiOadyertit nomnslacceleration

‘ %-J ‘hcelistedin tableJX a~ylyonlyattheMatedvaluesof

actualtailloadswouldhaveto%e determinedby emtitegrationprocess

atvalws of c~y$ dove O.k.

Thevariation-oftheaerodymmic-centerpositioninpercentofthe
meanaerodynamicchordfromtheleadingedgeis giveninfigure10 asa

J -M’functionof ~ 1 forthetestaiqlane.Thevaluesinthis

figurewereoltainedfromthesloyeofthelinethronghtheexperi-
mentalpointsinfigure9. Thetail-offaerodynamiccentershifted
forwardtithincreaaein aiqlsnenormal-forcecoefficient.

Thedeterminationof aerodynamictailloadsduetoeqular
accelerationinyitchmusthe .accompMshed~ectly by subtracting
calculatedvaluesoflxikncingtailloadfrommeasuredtailloads
andplottingtheresultingclifferencesagainstairplaneengular
acceleration.Theresultsofthesecomputationsmsdeforseveral
abruptpush-down- pull-upmaneuversareshowninfigure1.1.The
angularaccelerationsweredeteminedfromnormal-accelerateon
measurementsatthecenterofgravityandthetailofthetestair-
@sne. Thetheoreticalvsluesof ~.- werecalculatedfrm the

e
expression

whereW equ~s ~>0 potis,~ equals5.5feet, g equals32.2feet
1

yerkecondpersecond,emd ~ equals.-16.78 feet.Forthesevalues
%$

equals-490poundsperradianpersecondpersecond.The
de”

- agreementoftheexperimentalvalueswiththecalculatedveluesis
consideredadequatesincethedeterminationoftheexperhentalvalues
requiredtheuseof smalldifferencesoflargetiers.

I
—.— .—— -—-. —..— -.-— .—— -—
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CONCLUSIONS“

J-1

Fromtheresultsofthefl@t testsend.correlaticmwithsome
wind-tunnel-testresults,thefollxclngconclusionswereindicated:

1.Theresultsofthedeterminationofwingadditional-edr-load
centerofpressurefromstrdn-gagemeasurementsofrootbending
momentsendshearsforthetestairpleneindicat~goodagreement
withlifting-linetheoryendshowedthatthecenterofpressureof
theadditionalairloadmightbe expectedtoremainconstantup to
a Machnumberof().8.

1 2.A comparisonofwind-tunneladditional-air-loadcenter-of-
yessureresultsfora modelof a protot~eofthetestairplanewith
flightresultsshowedthattheoutboardshiftofloadpretictedfrcm
wind-tunneltestswasnotevidentinflight.

3. Withthedatadeterminedfromflightpressure-distribution
measurementsontheairplanesofNACAARRNo.41Q andNACATNITo.1181,
it apyeeredthattheadditional.-air-loticenterofpressuremightremain
constanttoMachnumlersofO.@.

4.Thefuselageloadperunitnormalaccelerationforthetest
airplaner~ed approximatelyconstxmtintheMachnuoiberrangeof
thetestswiththedatatendingto scatterabouta theoreticalvalue
whichwascomputedby assumingthattheloadcarried.by thefuselage
wasequivalentto theloadonthewingmea inboardofthestrain-gage
stationsendthroughthefuselage.

5. Thetail-loadmeasurementsforthetestairplsneshowed
excellentagreementbetweenflightendwind-tunnelvaluesofthe
zero-liftpitching-momentcoeffioientandletweenflightml *a-
tunnelvaluesofthetail-offaerodynamic-centerpobitionatlow
sdrplanenormal-forcecoefficients.

6. Flighttail-loadmeasurementsindicatedthatastheairplane
normsl-forcecoefficientincreasedthere‘wasa forwardshiftin
thetail-offaerodynamic-centerposition.

1 7. Valuesof tailloadsdueto angularaccelerationsinpitch
deri~edfromfli@tmeaswementsgavereaso~bleagreementwith
calculatedvalues.

— —._ .—. —-. ..-—. -- .- -.. — — ..— — --—-



12 NACATNNo.1729

8. Becauseoftheagre-nt betweentheflightmeasurmnentsand
wind-tunnelortheoreticalresults,theuseofproperlycalibrated
etrsAn-gageinstallatimstomeasumwingandtailloadsofferedan
accurateandconvenientmeansofdetermdninnaver-allloadsinfM@t.

LangleyAeronauticalLaboratory
NationalAdvisoryCommLtteeforAermautics

-y Field,Va.,August13,1948
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TAELEI

CHARACTERISTICSOFAIKeLAm

wing:
S-pm,f t . . . . . . . .
Area,sqft. .o . . . .
wan aercdymmiochord,ft
Airfoil.. * . .
Aqect ratio. .

Horizontaltail:“
Spin,ft. e..
Area,q ft . .
lhcidence,deg .
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cMPARIm OF mm m wIm-!ImmErJTAIL-LOAD PJmAMmm3

~en’car of gravity at 25.1 peroenti M.AL!.; W .8750 .15

IKLight
Wind-tunnel

Tail-1oad parmeter rwults frm
results

refereme 4

Zero-lifttail-ofl?plto~mcment cwrficlen%,
%“”””’*’*”*”” -0”-0

-o.~8

Tail-offaerodymdo-oentar ~sitionj di.dienaefrm oenter of grmlty
to aercdynmlo oenter, x, peroent M.A.C..:

A% cNJT# = 0%00.4... .* *..*,** .* .*.**.* . . -10.98 -lo●&

At OH~-- 0.5...... . . . . . . . . . . . . . . . . . . . -u ,25 -10.60

AtcNF@= o*7 ***.**......***...***.*.* -“-17 -’”*a
At ON@&=O. ~ ... . . . . . . . . . . . . . . . . . . . . . . -23.10 -lo.6)

Tailloadper @t normii aooeleration,lb/g:

r
At~l-#= Oto 0.4. . . . . . . . . . . . . . . . . . . . . . . 38C 367

Atr~=0500. **oo O*c***o*******O **o ‘N
367

At~~~@ = 0.7 . . . . . . . . . . . . . . . . . . . . . . . . . 450 367

At%F@=0”9 ”””””””*””””””*””””””’””” 7m
367

‘=5=
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